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Claims 

A hydrocarbon fuel gas autothermal reformer assembly comprising: 
a) a meiQolithic open cell foam e©i» catalyst bed, said catalyst bed including an inlet 
end and an^utlet end, an inlet portion of said catalyst bed being provided with a 
catalyst which isbp^ble to combust a PprjiQp o^^^l^® ^uel gas so as to raise the 



temperature of said catklygt bed while/* 
of said foam core; 
b) a fuel gas inlet passage, said fui 



J carbon deposition in catalyzed cells 



oas inlet passage being disposed in heat 



exchange relationship with an outlet prob^sed fuel g^^^sageVbm^said catalyst 
bed whereby heat will be transferred to saiatw^ gas inlet passage from the processed 
gas stream; 

c) an air inlet passage, said air inlet passage being di^ 
relationship withj,^processed gas stream whereby heat fi 
will be transferred to said air inlet passage; and 

d) a fuel gas reforming catalyst deposited in said foam^we catalystl 



Dsed in heat exchange 
be processed gas stream 



2. I^he autothermal reformer assembly of Claim 1 wherein said catalysty([ncludes s 
/^ber metal and calcium oxide. 



^4 3. The autothermal reformer assembly of Claim 1 wherein said foam -eefe^^atalyst bed 
0 comprises at least two catalyzed regions wherein each region has a different catalyst 
composition. 



4. The autothermal reformer assembly of Claim 3 wherein a first region of said foam 
cord catalyst bed contains a noble metal catalyst in combination with calcium oxide. 

5. The autothermal reformer assembly of Claim 4 wherein a second region of said 
foam eere" catalyst bed contains a base metal catalyst in combination with calcium 
oxide. 



6. The autothermal reformer assembly of Claim 5 wherein said first region of said 



foam ^Qf9 catalyst bed contains a platinum catalyst, and said second region of said 
foam cere catalyst bed contains a nickel catalyst. 



7. The autothermal reformer assembly of Claim 4 wherein said first region of said 
foam eorSTiatalyst bed contains an iron oxide/calcium oxide catalysfancisaia second 
region of said foam core catalyst bed contains a nickel catalyst. 

"^>JIhejutotiermaUefoa^^ 7 wherein said first region of said 
catalyst bed is further promoted with a rfoble~metar^atalysh ~— _^ 

9. The autothermal reformer assembly of Claim ^wherein said noble metal catalyst^is^ 
a catalyst selected from the group consisting of platinum, palladium and rhodium, y^r- 
mixtures thereof. 

10. The autothermal reformer assembly of Claim 1 wherein said fgam ccy^atalyst 
bed includes a first region which contains a noble metal^n^c&ium^wcle catalyst, 
and a subsequent region which does not contain calcium oxide and does contain said 
noble metal catalyst. 

1 1 . The autothermal reformer assembly of Claim 10 wherein said noble metal catalyst 
is selected from the group consisting of platinum, palladium and rhodium. 

12. The autothermal reformer assembly of Claim 1 wherein said foam oofe catalyst 
bed includes at least one ceramic foam support body. 

13. The autothermal reformer assembly of Claim 1 wherein said foam «OF©.catalyst 
bed includes a hi gh tempera t u i c c u i ii pa t dljle metal support selected from the group 
consisting of stainless steel, nickel alloys and iron-aluminum alloys. 

14. The autothermal reformer assembly of Claim J^wherein said metal support is 
connected to a source of electrical current so as to serve as a resistance heating 
element during start-up of said reformer assembly. 



15. The autothermal reformer assembly of Claim 14 wherein said metal support is 
electrically heated to operating temperatures within about twenty seconds after 
applying electrical current thereto. 

16. The autothermal reformer assembly of Claim 1 wherein said catalyst bed is 
cylindrical in shape. 

17. The autothermal reformer assembly of Claim 1 wherein said fuel gas inlet 
passage contains a fuel gas/steam mixture. 
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18. The autothermal reformer assembly of Claim 1 wherein said air inlet passage 
contains an air/steam mixture. 

19. A hydrocarbon fuel gas^eformer assemi 

a) a cylindrical monolithic open cell foam -Gefe- catalyst bed, said catalyst bed including 
an inlet end and an outlet end; 

b) a fuel gas/steam mixture inlet passage; and 

c) a fuel gas reforming catalyst deposited in said cylindrical foam cGfe catalyst bed. 

2a>A^drocarbon fuel gas autothermal reformer assembly comprising: 
a) a mononthKLopen cell foam core catalyst bed, said catalyst bed including an inlet 
end and an outleTendr-aiijnlet poftion of said catalyst bed being provided with a 
catalyst which is operable tocdmt^ta portion of the fuel gas so as to raise the 
temperature of said catalyst bed IwhilefntrnfTiizm carbon deposition in catalyzed cells 
of said foam core; and 

d) a fuel gas reforming catalyst deposited in said foam core catatystbed. 

hydrocarbon fuel gas autothermal reformer assembly comprising: 
a) a monoiitFiItropencell foam core catalyst bed, said catalyst bed including an inlet 
end and an outlet end^ar^nte^2Qrtion of said catalyst bed being provided with a noble 
metal-promoted catalyst which is operaBl^i&^iQmbust a portion of the at 



lerjEiture of about 500OF thereby enabling eiuiGk stliittipLQnhereforme^ while 
;arbon deposition in catalyzed cells of said foam core; 



B)^a4uel gas inlet passage, said fuel gas inlet passage being disposedin heat 
exchang^rel^nship with an oattet processed fuel ga^a^sSigt^om said catalyst 
bed whereby heaTWHUjetransferred to said fuel gas inlet passage from the processed 
gas stream; ^"^^^^^ 

c) an air inlet passage, said air inleTp^ssg^being disposed in heat exchange 
relationship with processed gas stream whereBy*h«QUrom the processed gas stream 
will be transferred to said air inlet passage; and ^^^v^^ 

d) a fuel gas reforming catalyst deposited in said foam cofe catal^sU^ed. 



22. A hydrocarbon fuel gas autothermal reformer assembly comprising a monolithic 
open cell foam eefe^catalyst bed, said catalyst bed including an inlet end and an outlet 
end, an inlet portion of said catalyst bed being provided with a noble metal- promoted 
catalyst which is operable to combust a portion of the fuel gas at a tefriperatur^ of j ,ii 

ass p rob f-/ iM,ti/)ci 

about 500OF thereby enabling Otiiek start up of the reformer, while irURiroiaRg .carbon ^ 
deposition in catalyzed cells of said foam^^ofe. ^ 



